###### Summary box

-   A large migrant worker population in Kuwait faced precarious living and working conditions prior to the emergence of COVID-19.

-   This work applies a cumulative risk assessment framework to qualitatively assess the overlapping individual, community, environmental and occupational exposures of migrant workers to inform public health interventions.

-   The health of workers and the broader populace is inextricably linked through overlapping factors.

-   Risk management will require a set of interventions including: disease containment, mitigation and prevention; healthcare access; temporary housing; information access; worker protection; community support; and continuous monitoring and adjustment as conditions change.

Background {#s1}
==========

Nearly 3.3% of the world's population lives outside their home country, and half of them are estimated to be migrant workers.[@R1] In many countries, migrant workers are recognised as one of the most vulnerable subpopulations, as they: (1) often are excluded from protections provided by public policies; (2) frequently take precarious jobs with less pay and longer hours; (3) often work in unsafe working conditions with little occupational safety and health (OSH) training; and (4) grapple with major cultural and language barriers.[@R1]

On 11 March 2020, the WHO declared that the infectious COVID-19 outbreak caused by the severe acute respiratory syndrome coronavirus 2, is a pandemic. Since its initial cluster of pneumonia cases in Wuhan, China, the virus has infected millions and caused hundreds of thousands of deaths globally.

Migrant workers are particularly susceptible to this infection---an additional stressor combined with those identified above. Understanding the detrimental effects of COVID-19 alone on workers' health may not be sufficient. Recent OSH risk assessment frameworks and methods have advanced towards cumulative risk assessment (CRA).[@R3] These cumulative frameworks recognise that an occupational exposure to a contagion like COVID-19 does not occur in isolation from other stressors. In light of the current pandemic, we anticipate that employers and authorities must now address the variable job health and safety needs of migrant workers.

In Kuwait, there is a considerable heterogeneity with regards to vulnerable employment and extreme working poverty. Non-Kuwaiti migrant workers make up more than 60% of the total population and are mostly employed in low-skilled sectors and domestic work.[@R4] About 70% of non-Kuwaitis are males, and only 20% of non-Kuwaitis have educational attainment of high-school or higher.[@R4] The majority of the migrant non-Kuwaiti subpopulation come to the country unaccompanied by their families. Striking differences in health outcomes attributable to environmental exposures such as heat and air pollution between the Kuwaiti and the non-Kuwaiti subpopulations have been recently documented.[@R5] This work investigates the multiple stressors associated with the COVID-19 pandemic on migrant workers by applying a holistic CRA framework, using Kuwait as an example. Furthermore, we use the framework to suggest potential interventions for individuals, employers and authorities to improve the health of migrant workers in the country.

Approach {#s2}
========

The conventional risk assessment process is typically applied to address one hazard at a time. In reality, workers are often exposed to multiple hazards at any given time. The US Environmental Protection Agency defines cumulative risk as 'the combined risks from aggregate exposures to multiple agents or stressors'.[@R7] In this paper, we will apply a workplace CRA framework that was presented by Fox *et al*.[@R3] In brief, the framework acknowledges that multiple stressors in different domains can interact with each other resulting in cumulative risk that can then be used to inform new risk management approaches, exposure reduction and prevention strategies. The model assumes that stressors arise from four dynamic interactive domains: the workplace (occupational); ambient environment; individual (behaviour and genetic); and community (family and other social interactions) ([figure 1](#F1){ref-type="fig"}).

![A cumulative risk assessment framework for occupational health and safety with four overlapping domains described by Fox *et al*.[@R3] The occupational domain (highlighted) cannot be viewed in isolation from other domains.](bmjgh-2020-002995f01){#F1}

This CRA framework will provide a qualitative evaluation of multiple stressors affecting migrant workers in Kuwait ([table 1](#T1){ref-type="table"}). We apply the framework in a stepwise process starting with identifying the importance and scope of the problem, that is, why it should matter and who should care (step 1). Steps 2--5 assess the target population, the stressors/hazards, the overall pattern of health among the target population and consider the interactions between stressors and the domains. Finally, we propose potential interventions in light of the findings from the previous steps (step 6).

###### 

Application of a CRA framework to COVID-19 stressors among migrant workers

      Steps                         Simplifying questions
  --- ----------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------
  1   Importance of problem         *Why does the COVID-19 outbreak among migrant workers matter and who should care?*
  2   Populations of interest       *Which migrant workers are disproportionately affected by COVID-19?*
  3   Potential stressors/hazards   *What are the identifiable stressors associated with COVID-19 infection or risk of infection and in what domains?*
  4   Exposure patterns             *How do these stressors from step 3 contribute to the overall health of migrant workers?*
  5   CRA considerations            *How do these stressors interact and overlap across all four domains for migrant workers?*
  6   Potential interventions       *What risk management approaches, exposure reduction strategies and OSH prevention measures can be applied to migrant workers affected by COVID-19?*

CRA, cumulative risk assessment; OSH, occupational safety and health.

Importance of problem {#s3}
=====================

The first confirmed cases in Kuwait occurred on 24 February 2020, among four Kuwaiti passengers who arrived on an evacuation flight from Iran. Since then, more than 80% of the total cases have been non-Kuwaiti nationals (<https://corona.e.gov.kw/>). The situation is not much different in other Gulf states. Uncontrolled outbreaks within clusters of migrant workers can result in catastrophic outcomes including the loss of many lives, an overwhelmed healthcare system and other deleterious economic losses. However, even if the spread of the infection is controlled, enforced lockdowns and business closures can have dire consequences for migrant workers.

Populations of interest {#s3-1}
-----------------------

Most migrant workers in Kuwait are men from South and Southeast Asia. Examples of essential non-healthcare migrant work in Kuwait include staffing in the retail and food, transportation, security and construction industries. These workers are continuously interacting with the rest of their community and may potentially contract the disease from infectious individuals. Migrant workers who are in non-essential businesses that remain closed could be living in labour camps outside the city or in other cramped dormitories.

Potential stressors/hazards {#s3-2}
---------------------------

### The workplace {#s3-2-1}

Several dangerous trades occupied by migrant workers present health threats from chemical and physical exposures, often existing as mixtures or in combinations. Issues associated with these hazards can be significantly amplified among migrant workers due to language and cultural barriers. As a consequence, the effectiveness of any occupational prevention measure (eg, work practices and wearing personal protective equipment) can be compromised. Language barriers also make it difficult for migrant workers to report symptoms or raise concerns with their managers. Training on measures such as social distancing and/or hygiene instructions may not be supported for the typical wide range of languages among worker populations.

### The environment {#s3-2-2}

A large proportion of migrant workers in Kuwait live in cramped dormitories with poor housing conditions: small rooms with tens of men living together; unmaintained and shared toilets; poor or no ventilation; and high risk of bed bugs and other pests. Such environments with consistent close proximity among occupants have the potential to increase COVID-19 outbreaks among migrant workers. In addition, there are environmental exposures like heatwaves and air pollution that can independently increase vulnerability and promote comorbidities; migrant workers in Kuwait have been shown to be especially vulnerable to air pollution.[@R6]

### The community {#s3-2-3}

Nearly 70% of the non-Kuwaiti subpopulation are males.[@R4] The majority are not accompanied by their families. Their distant families rely on them for financial support (eg, transferring money and shipping goods) to meet basic needs such as paying school fees and getting food. For many households in the receiving countries, money from migrant workers is likely the sole source of cash. However, migrants are often employed in less secure or precarious jobs with no permanent employment contract. This imposes significant job uncertainty. The current pandemic undoubtedly has compounded severe financial hardship and interpersonal difficulties within families who may not be able to survive job loss or delayed payments.

Returning home is rarely an option. During the COVID-19 induced lockdowns, migrant workers will likely face mounting debts, unemployment and difficulties in daily living. The lockdowns in workers' home countries have had enormous negative impacts on daily wages of labourers who were unable to earn their daily living and were not able to move.[@R8] These stressors are difficult to address since the political climate in the host country may also bring about xenophobia, suspicion and unequal rights.

The current immigration system in Kuwait and other Gulf states (the *Kafala* system) requires all migrant workers to have an in-country sponsor for their visa and legal status. This system restricts changing employers and has been associated with trafficking and forced labour.[@R2] It is unlikely that workers would have an option to transfer to jobs with less risk of exposure to COVID-19.

### The individual {#s3-2-4}

Although a large proportion of migrant workers in Kuwait are young and healthy, those living with comorbidities, some of which might be due to work-related illnesses or injuries, may be more vulnerable to the effects of COVID-19. We do not have data on the prevalence of unhealthy behaviours that can increase the risk of severe COVID-19 illness, such as smoking or diet. Furthermore, there might be difficulty accessing healthcare due to documentation status, limited knowledge of health coverage, costs and poverty.

Exposure patterns {#s3-3}
-----------------

Without serviceable command of the local language, migrant workers were found to be likely to take more dangerous jobs and incur occupational injuries.[@R10] Additionally, the constantly changing COVID-19 lockdown and curfew messages may not reach migrant workers, putting them in legal jeopardy. Violating curfew is a serious offence in Kuwait that could lead to deportation for non-nationals. In addition, migrant workers experience difficulty communicating with medical professionals, have little knowledge of the health insurance systems and report lack of access to interpreters.[@R2] All these factors contribute to low turnout at testing stations and treatment centres for COVID-19. In addition, such barriers to healthcare utilisation may result in delayed presentation for a number of days before seeking help, likely affecting the severity of outcomes from the infection.

There have been numerous reports of person-to-person transmission of COVID-19 within the same household.[@R11] High air exchange rates, proper use and disinfection of toilets, and open spaces were associated with lower aerosol transmission of COVID-19.[@R12] Self-isolation is nearly impossible. People living in areas with high outdoor air pollution levels were shown to be at higher risk of dying from COVID-19.[@R13] Although social lockdowns have substantial positive impact on the overall environment and air pollutants, especially NO~2~ and particulate matter,[@R14] it is unclear how this reduction in short-term exposure can translate into public health gains for migrant workers.

Individuals with low educational attainment and low income are more likely to be exposed to factors contributing to poor health compared with those with more socioeconomic resources.[@R15] Additionally, stress from the uncertainty of precarious jobs and fear of job loss or deportation can have negative mental health outcomes.[@R2] Other mental disorders can also be exacerbated by financial hardship for migrant workers who are no longer able to send money to their families because of the lockdown orders.[@R17] Beyond mental health, stress is also associated with premature death and coronary heart disease.[@R18] With regard to behavioural factors, there is some evidence that smoking is associated with poor progression and health outcomes from COVID-19 exposures.[@R19]

CRA considerations {#s3-4}
------------------

Even when we only focus on the health impacts of COVID-19 on workers in the occupational domain, we saw a strong influence from other related stressors originating from sources across all domains. Considering [figure 1](#F1){ref-type="fig"}, COVID-19 adds to the existing serious health risks experienced by migrant workers in Kuwait. Put another way, this pandemic could be one of the few examples where the risk overlaps all aspects of migrant workers' lives (as seen in shaded area 4--[figure 1](#F1){ref-type="fig"}). No single intervention can solve all the problems outlined; rather, a set of interventions that address all domains is in order.

Potential interventions {#s3-5}
-----------------------

We propose a holistic approach to this multidimensional problem for the migrant workers in Kuwait, consistent with the global call to action to protect migrant health from COVID-19.[@R21]

### Stop the spread (community/individual) {#s3-5-1}

The prevalence and incidence of infection among migrant workers are not known. Kuwait has taken many public health control measures to stop and slow down the spread of COVID-19, including closures of schools and universities, closures of all non-essential businesses, a full border lockdown and a partial curfew. When the disease started spreading in areas populated by migrant workers, the government enforced zonal isolation. Outreach to migrant worker communities to educate about the symptoms of illness and its prevention and active public health surveillance efforts are needed to identify cases at an early stage and prevent the progression to severe illness as well as reduce the number of people who could potentially get infected. Ideally, health authorities would employ testing to further understand the distribution and the spread of the disease although capacity to test remains limited in many places. Absent testing, monitoring hospitalisations and deaths linked with contact investigations help identify and move cases into treatment.

### Healthcare access (community/individual) {#s3-5-2}

Migrant workers should have free access to testing and treatment for COVID-19. Easy-access facilities should include drive-through and walk-in testing. These are alternative solutions for temporary testing operations that can reduce patient-provider exposure and accelerate test administration. For example, large segments of the migrant workers subpopulation may not have access to cars; therefore, a walk-in testing booth is an appropriate option. Similarly, mobile clinics and field hospitals in underserved areas can be very important to protect vulnerable marginalised groups from COVID-19. Free health services including health education, screening and advice can be provided by mobile clinics. Workers who do not live near hospitals and do not have access to adequate transportation can benefit the most. In addition, unlawful migrant workers may be reluctant to report symptoms or access testing facilities because they fear detention and deportation. This reluctance can carry a significant risk to the health of these workers and that of the community. In the short term, let public health take precedence over enforcement; immigration authorities should send clear messages to encourage unlawful migrant workers to get COVID-19 tests and report symptoms.

### Temporary housing (workplace/environment/community) {#s3-5-3}

Many workers may not be able to effectively self-isolate should they test positive for COVID-19. In cases where housing conditions cannot be adjusted to new social distancing protocols, the government has to work with employers to consider some form of separate temporary housing for migrant workers who test positive. These include hotels and other temporary housing on work sites. Moving forward, the authorities need to create a long-term plan to improve the living facilities for all workers.

### Information access (workplace/community) {#s3-5-4}

Migrant workers may be at risk of being penalised for unknowingly breaking curfew laws. The government must work with the relevant embassies to provide workers with information on COVID-19 in a language they understand. Similarly, employers must have training programmes that incorporate methods that transcend linguistic and cultural barriers such as pictograms, illustrations and hands-on exercises.[@R22]

### Worker protection (workplace/community) {#s3-5-5}

Many workers are now facing layoffs, furloughs, non-payment and late payment of wages putting them in significant financial hardship. The government and employers should reach some mutual agreement to continue paying workers living in isolated zonal areas or under health quarantine. Any gaps in financial support to workers should be adequately covered.

### Community support (environment/community/individual) {#s3-5-6}

Many individuals and organisations are putting in enormous time and effort to provide relief for migrant workers in Kuwait. Community volunteers, charity organisations, donors and non-profit organisations should come together to raise funds to cover basic necessities for migrant workers such as meals, masks and sanitary supplies. Community support can go beyond daily essentials towards mental well-being of workers through implementing mental health programmes, provision of internet connectivity and prepaid phones for worker to contact their families.

### Continuous evaluation (all domains) {#s3-5-7}

Implemented policies must be continuously reassessed in light of the fast-changing situation and new data. It is key that policy evaluation is carried out at a high temporal (daily monitoring) and spatial (household level) resolution. That is, there should be careful monitoring of the number of new confirmed cases, deaths, hospitalisations and admissions to intensive care among migrant workers. Furthermore, geospatial mapping of cases through geographic information systems are critical for identifying emerging clusters.

Conclusion {#s4}
==========

Migrant workers are a marginalised subpopulation in Kuwait. They often fall short of protection by public policies, face language and cultural barriers and take precarious jobs with more hazards, less pay and longer hours. The COVID-19 pandemic has placed multiple extraordinary stressors on migrant workers in Kuwait both on and off the job. We applied a cumulative risk assessment framework that enabled us to assess stressors on migrant workers in the workplace, environment, community and individual domains. We used the framework to inform new risk management approaches and exposure reduction strategies that address these multiple stressors. Although our assessment lacked quantitative data, we highlighted the type of data that would be needed to ensure continuous re-evaluation. This may be resource intensive (money, people and time), but a coordinated effort aimed at key social supports will have substantial health benefits for the entire community. This cumulative risk assessment framework for migrant workers in Kuwait can be applied in other countries and different settings.
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